Overexpression of RCAN1 isoform 4 in mouse neurons leads to a moderate behavioral impairment.
Recent evidence supports the involvement of RCAN1 in Down syndrome and Alzheimer's disease. To better assess this, we generated and analyzed transgenic mice overexpressing human RCAN1 isoform 4 in neurons. Cognitive behavioral (Morris water maze, open field, zero maze, elevated plus maze assays); cognitive-associated proteins (CREB, ERK and Tau Western immunoblotting); motor coordination (Rotarod assay); structural abnormalities (immunohistological analyses), and proinflammatory cytokines (cytometric bead assay) were measured in young (2 month) and old (18 month) transgenics and compared with wild type controls. In old mice, male but not female transgenics exhibited a significant decrease in anxiety as compared with wild type controls, whereas female but not male transgenic mice exhibited significantly less motor coordination. No differences were observed in the Morris water maze (spatial learning). pERK levels were reduced in transgenic males but not females, while no differences were observed between genotypes for pCREB and pTau. In young mice, a modest learning and exploratory behavior was observed in transgenic mice using a limited number of mice, and at higher N values, pCREB and pERK (but not pTau) levels were reduced in transgenics. No macro- and micro-scopic structural abnormalities or proinflammatory cytokine level differences were observed. These results indicate that elevated RCAN1 isoform 4 in neurons leads to a modest cognition-related impairment that is overall stronger at 2 months, suggesting a compensatory adaptation over time. These RCAN1 isoform 4 effects may contribute to at least some of the observed phenotypes in individuals with Down syndrome and Alzheimer's.